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IMMEDIATELY SPECIALISTS IN SOLVING BIG PROBLEMS: holmquist/jg
COMPUTERS AND MATHEMATICIANS 2/20/79
dailies
by Cary E. Holmquist 
UM Information Services
MISSOULA—
The school bus routes in the Great Falls School District needed major revision 
to reduce the growing costs of the routes. With more than 4,000 student names and 
addresses to consider, the size of the revision was more than the district's staff 
could effectively handle. So the district used the University of Montana DEC-20 
computer system and the services of an assistant professor of mathematics. The result 
was a savings of about $150,000 for one year.
According to Dr. Hien Nguyen (pronounced HEEN NEWYEN), the UM faculty member 
in charge of the project, the task included "weighing all types of possibly 
contradictory considerations like providing good service, minimizing operating costs 
within contractual agreements with bus companies and abiding by safety regulations."
Nguyen said the project was completed over a two-month period of analyzing and 
coding the information and experimenting with various alternatives. During that time 
he spent about eight hours of computer running-time to design the final computer 
programs to produce the final results. Cost for the computer time was about $1,000.
"I treated it like a mathematical problem, using the concepts of operations 
research," Nguyen said. He explained that operations research, a rapidly developing 
field of applied mathematics, is used to help find cost-efficient solutions for large, 
complex problems by using sophisticated mathematical techniques. The size of the 
school bus routing problem demanded interaction between the computer and Nguyen, who 
could tell the computer what the desired scheduling alternatives were at specific 
points in the operation.
-more-
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Nicholas E. Cetto, supervisor of data processing for the Great Falls School 
District, and his staff collected information such as student addresses, street 
intersections, number of buses and number of students and relayed these figures to the 
UM computer via telephone links. Using the telephone reduced the cost of the project 
by eliminating travel.
Cetto noted that collecting the data was a big project in itself because it 
involved the address "coordinates" of 4,000-5,000 students.
Another advantage of using the UM computer and expert faculty is that the Great 
Falls School District can use the same computer programs for future changes in 
the routes. Cetto said that with the possibility of the district closing some Great 
Falls schools due to declining enrollments, bus schedules and routes also would change 
and need rescheduling using new routes designed at UM.
Cetto said that the new bus system's savings came from "the most efficient use 
of the existing contracts the school district has with bus companies* which resulted 
in using fewer buses." He commented that taxpayers like the new system because of the 
lower costs. After the first hectic week of school, students and parents became 
accustomed to it, even though some of the students had to walk farther to catch the 
bus.
The use of operations research is not new to UM or Montana. During the past 
several years, Nguyen also used these techniques for arranging mathematics and zoology 
classes at UM to fit students' needs and for designing model routes for the feasibility 
study for the Missoula public bus system.
But operations research at UM has just begun its service in the state. According 
to Cetto, Nguyen already is working to design an experimental master class schedule 
for Great Falls junior high and high schools in order to use teaching time in the most 
cost-effective way.
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